Background: Bilateral steno-occlusive disease of middle cerebral artery (MCA) in young adults raises significant issues regarding etiology and treatment. The potential concomitance of hypoperfusion in the affected territories is of particular clinical relevance.
Introduction
Progressive bilateral steno-occlusive arteriopathy in young adults is rare and raises significant issues concerning etiology, treatment, and prognosis [1, 2] . Atherosclerotic disease can be a major cause, but other causes such as vasculitis or non-inflammatory arteriopathies are not to be dismissed. [3, 4] . Imaging techniques are crucial for diagnosis and for follow-up, providing information about hemodynamic status and consequently about the risk of ischemia.
Case report
A 37-year-old Caucasian man was admitted to the emergency room for two transitory episodes of dysarthria and sensory disturbance in the left face and arm. He worked as a cargo driver and had 6 years of formal education. He was smoker, obese, binge drinker, and previously addicted to heroin until fourteen years ago. His father had a stroke at the age of fifty, and additional family history was irrelevant. Physical examination, including neurological assessment was unremarkable. Brain CT, blood routines, ECG and electroencephalography were normal. Since the symptoms were suggestive of transient ischaemic attacks (TIA) he was started on aspirin and was admitted to the Neurology Department for further investigation.
An exhaustive analytical study was performed (Box 1) and revealed dyslipidemia and cured hepatitis B and C infections. Transcranial color-coded sonography (TCCS) revealed a pattern of thrombolysis in brain ischemia (TIBI) score of 4 in proximal right middle cerebral artery (MCA) and 3 in left MCA, suggesting respectively >50% stenosis and occlusion patterns (Figure 1a and 1b) . Trans-esophageal echocardiogram was normal. Brain magnetic resonance imaging (MRI) with diffusion-weighted imaging (DWI) did not show parenchymal lesions suggestive of acute or previous ischemia (Figure 2a) . Three-dimensional time-of-flight magnetic resonance angiography (MRA) showed an absent flow signal in the left MCA and a severe stenosis in the proximal right MCA (Figure 2b) . The patient was discharged on aspirin and statin. Three months later, a routine TCCS revealed worsening right MCA stenosis (TIBI 4 but with velocity ratio to pre-stenosis >3, suggesting stenosis >70%) and persistence of left MCA occlusion (Figure 1c and 1d) . At that time the patient had quited smoking and lipid profile was already normal. Selective digital subtraction angiography (DSA) showed a focal stenosis of 50% of the supraclinoid portion of the right internal carotid artery (ICA); irregular vessel wall of proximal right MCA causing a severe stenosis (65-70%) at this location; and left MCA occlusion with collateralization by pial branches of anterior cerebral artery (ACA) and external carotid artery (Figure 2d1 and 2d2) . Cerebrospinal fluid (CSF) analysis revealed increased protein (1,00g/L), with a normal cell count (5cells/uL). Despite lack of any particular evidence of cerebral vasculitis, but due to its possibility, a pulse of methilprednisonole 1g/day IV was administered for 5 days.
One month later bilateral MCA TIBI 3 occlusion pattern was noticed on TCCS, although the patient remained asymptomatic (Figure 1e and 1f) . Cerebral vasoreactivity was tested with apnea test in the visible segment of what could be M1 segment of MCA, or a local collateral vessel, showing lack of reactivity (Figure 3 ). Oral prednisolone 60mg was started, but the patient did not comply for more than one week due to fear of potential side effects. The pattern of brain perfusion was evaluated with pulsed arterial spin labeling (PASL) MRI, which confirmed a severe decrease of cerebral blood flow in the distal part of both MCA territories (Figure 2c) .
One year after the presenting symptoms, cerebral DSA confirmed persistence of bilateral proximal MCA occlusions, with extensive collateralization from pial vessels from ipsilateral ACA, and mild right supraclinoid ICA stenosis (Figure 2d3 and 2d4) . Other cerebral and supra-aortic branches were unremarkable. Abdominal DSA showed no vessel abnormalities in other arterial territories.
The patient remains asymptomatic, without focal neurological deficits, although a more comprehensive neuropsychological assessment suggested a cognitive impairment (The Montreal Cognitive Assessment -MoCA 22/30) with memory dysfunction. 
Discussion
We report a case of bilateral progressive steno-occlusive disease of MCA in a 37-year-old man with multiple vascular risk factors, past history of illicit drugs consumption and markers of cured hepatitis B and C infections. The etiology remains unknown. Atherosclerosis may be a possible pathological mechanism in this case [3] . In fact, atherosclerotic stenosis of the major intracranial arteries may be the most common cause of stroke worldwide, although not in Caucasians. Patients with symptomatic severe intracranial stenosis (>70%) have a risk of recurrent stroke as high as 23% in 1 year [4] [5] [6] . In this particular case, the rapidly progressive character of the disease imposes the exclusion of other potential etiologies. The prothrombotic study, performed as a routine in young adults, revealed normal homocystein level and homozygous C677T MTHFR mutation. The association between this genotype and cerebrovascular disease is still controversial although it has been previously reported as ARC Publishing our workup, the non-specific CSF findings, the normality of brain parenchymal MRI and the absence of irregularities such as beading or focal narrowing of brain vessels on DSA do not favor this diagnosis [10] [11] [12] [13] . Even though, treatment with corticotherapy was tried, its effectiveness could not be evaluated because of patient's non-compliance. The angiographic collateralization pattern has some similarities with moyamoya vessels, which typically develop in cases of progressive stenosis of the terminal portion of the ICA and its main branches (ACA and MCA) [13] [14] [15] . Although the patient might have a moyamoya syndrome, the Moyamoya disease, which occurs typically in Asian people, is not a likely diagnosis [16, 17] . In what concerns heroin consumption, most strokes attributed to this drug occur acutely after its administration, mainly due to global brain hypoperfusion or cardioa risk factor, specially for multiple-small artery disease, in cases of concomitant hyperhomocysteinemia, which is not the present case [7, 8] .
Vasculitis of the central nervous system (CNS), primary or systemic, and connective tissue disorders, must be considered in young patients [9] . Even considering previous asymptomatic hepatitis C infection, it was spontaneously cured when the patient presented with neurologic symptoms. Systemic lupus erythematosus, antiphospholipid syndrome and Takayasu's disease are among the most common inflammatory disorders in which stroke can be a feature, but there is no clinical nor laboratory evidence of such disorders in this particular case [1] . Primary angiitis of the CNS is very rare and can manifest as a focal neurological deficit, stroke or cognitive impairment, especially when medium-sized vessels are involved [10] [11] [12] . Concerning embolism, because of infective endocarditis. A few reports also suggest an underlying vasculitic process but this is not widely accepted once there is no pathological proof [18, 19] . There is no evidence of recent consumptions in this patient.
We emphasize the usefulness of serial TCCS in the diagnosis and follow-up of intracranial stenosis. Being the patient asymptomatic and having a brain MRI without abnormalities, the routine evaluations with this non-invasive technique were crucial to assess disease progression [20] [21] [22] . Brain perfusion pattern was also evaluated using a non-invasive MRI method-PASL, that uses magnetically labeled water protons as an endogenous tracer [23] [24] [25] [26] , which revealed bilateral cerebral hypoperfusion. This was discrepant with the absence of focal signs, although it might explain the cognitive disturbance.
Apart from the rapid progression of the intracranial stenosis at first, the process seems to be now stabilized, as the patient remains asymptomatic and no other vessels abnormalities were detected. We wonder if this stability can be assigned to the vascular risk factors control and antithrombotic treatment effect or if there was a non-identified inflammatory monophasic cause. As mentioned, establishing an etiology remains a challenge. [27] .
